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The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
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Claim 18 is not clear because it is directed to "A mirror mounting means ", whereas claim 16 to which the claim is 
ultimately appended is directed to "A mirror mounting assembly ". 
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Claim 16: 

Document (a) 

All the features of the claim are disclosed in the document (see as against claim 1 above). 



INVENTIVE STEP (IS) Claims 1-21: 
Claims 1-2, 4-21: As above. 



Claim 3: 

Documents (b) and (c) 

These documents when taken alone do not disclose all the features , but when any one of documents (b) and (c) 
combined with the document (a), as would be obvious to a person skilled in the art, disclose all the features of 
the claim, see for example document (b): 

- mirror support comprising socket^ball see Figures 3-8 items 18 and 22. 
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A MIRROR MOUNTING ASSEMBLEY FOR CONTROLLING 
VIBRATION OF A MIRROR 

This invention relates to a mirror mounting assembly, and in particular to a means of 
mounting an adjustable mirror in a manner that will control undesirable vibration or 
movement of the mirror. 

Background of Invention 

It is common for rear vision mirrors, particularly those mounted externally of a 
vehicle to be adjustable about two orthogonal axes. This adjustment can be by 
remote, manual or electric means, or by directly adjusting the mirror by hand. 

Rear vision mirrors normally comprise a mirror body or shell with a mirror located 
in the shell. A base is separately mounted within the shell and a mirror support is 
pivotally attached to the base. This allows movement of the mirror support and the 
attached mirror about the adjustment axes. The base may also be part of the mirror 
body or shell moulding. 

One principal aim is to minimise unwanted vibration or movement of the mirror 
support with respect to the base portion. Vibration should be rninimised regardless 
of the position to which the mirror support is moved. Ideally, the mirror support 
should be easily moved to the required position, and once in that position, it should 
not vibrate or move as a result of forces that would be applied to the mirror during 
normal use of a vehicle. 

Examples of mirror support assemblies incorporating movement prevention devices 
is shown in US Patent No 4826305 and International Patent Application No 
WO 99/00272. Both of the mirror mounts shown in these patent specifications use 
friction engagement between two surfaces. However, in order to make both 
arrangements work, a high degree of precision is required in both moulding and 
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mounting of the components, and the arrangements are subject to failure over a 
period of time as a result of reduced friction as the engagement surfaces wear. 

It is an aim of this invention to provide an improved mirror mounting assembly 
which prevents undesirable vibration and movement of the mirror. 

Brief Description of the Invention 

In its broadest form, the invention is a mirror mounting assembly having improved 
means for preventing unwanted movement of said mirror comprising a mirror 
support for holding a mirror, a base portion, a pivoting joint between said mirror 
support and said base portion that allows said mirror support to pivot with respect 
to said base portion, a link extending between said mirror support and said base, a 
first end of said link held with respect to either said mirror support or said base 
portion, and an aperture in either said mirror support or said base into which the 
second end of said link locates, there being a tight sliding fit between said aperture 
and said link which allows said link to move through said aperture so that said 
mirror support may be adjusted with respect to said base, but which acts to prevent 
unwanted movement of said mirror support during normal use. 

Preferably, the mirror will be fixed in a conventional manner to a mirror support. 
Both the mirror support and base portion are preferably moulded from polymeric 
materials. However, other materials such as diecast metals may be equally suited. 

Preferably the base portion is a separately moulded component which itself is then 
located in and fixed to the moulded shell of a wing rear vision mirror. Alternatively, 
the base may be integrally formed with other components such as the moulded shell. 
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Preferably, the pivoting joint allows movement of the mirror support about two 
orthogonal axes. However, the invention will be equally suited to mono axis mirrors 
where the mirror support may be adjusted about one axis only such as a vertical axis. 

The pivoting joint may comprise a variety of mounts such as a ball and socket joint, 
or a flexible extension between the mirror support and base portion or a universal 
joint. 

A link and the aperture into which the link locates is provided to restrain the 
undesirable movement, such as vibration, of the mirror support. The link extends 
between the mirror support and the base portion with one end of the link held with 
respect to either the mirror support or base portion. The other end of the link locates 
within an aperture on the respective component. The fit between the link and the 
aperture is tight but the link is able to slide with in the aperture upon sufficient force 
being applied. This enables both movement of the mirror support as required and 
sufficient holding force to prevent undesirable movement. 

The aperture may be shaped to match the cross-sectional shape of the link. The link 
may have a variety of cross-sectional shapes but preferably comprises either a 
circular cross-section or a rectangular cross-section. The aperture is matched 
accordingly, and the fit between the link and aperture provides the required 
resistance to movement so that the mirror support will not move when subject to 
normal road use forces. However, normal adjustment force will overcome the 
frictional holding force. 

The aperture may also be formed between a pair of elements where one or both of 
the elements is moveable and has a spring force applied thereto. The link may be a 
flat elongate member which locates between the two elements so that a pincer force is 
applied to the link. The spring rate can be adjusted to provide adequate holding 
force while at the same time allowing movement of the link when adjustment of the 
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mirror plate is required. The pair of elements may comprise a pair of walls where one 
of the walls is hinged. 

Preferably, the link is pivotally attached to a first end to either the mirror support or 
base portion. This may comprise a ball at the end of the link which locates within a 
socket. The socket may be sufficiently resilient to enable the ball to be pushed into 
place and thereby held. Alternatively, the first end of the link may also frictionally 
engage an aperture in the same manner with the second end of the link. In this case, 
each end of the link has an enlarged end to prevent disengagement from the 
apertures. 

In this specification, the meaning of 'held' is meant to include the link remaining 
stationary with respect to either mirror support or base and moving with respect to 
the other. 

The amount of force used to hold the link will be a balance between maximising the 
holding force to prevent unwanted movement while not exceeding the maximum 
force available or desired to be used to move the mirror support. 

In most instances, the mirror support is adjusted about a generally horizontal and 
vertical axes. A link and aperture combination for each axis of movement is used. 
However, it will be possible to position a single link and aperture arrangement with a 
dual axis movement mirror to provide the required holding force for both axes of 
adjustment. 

In order to fully understand the invention, preferred embodiments will be described, 
however it should be realised that the scope of the invention is not to be limited or 
confined to the features of these embodiments. 
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Brief Description of the Drawings 

These embodiments are illustrated in accompanying drawings in which: 

Figure 1 shows an "exploded" view of a mirror mounting assembly; 

Figure 2 shows a bottom plan view of the mirror mounting assembly; 

Figure 3 shows a cross-sectional view of the mirror mounting assembly about section 

line 3-3 shown in Figure 2; and 

Figure 4 shows a perspective view of a second embodiment of the invention. 
Detailed Description 

Figures 1 to 3 show a first embodiment of the invention. The mirror mounting 
assembly 10 comprises a mirror support 11 and a base portion 12. The pivoting joint 
between the mirror support 11 and base portion 12 comprises a yoke 13 and spigot 
14. The spigot 14 connects directly to the mirror support 11, and the yoke 13 is 
pivotally attached to the mirror support 11 and base portion 12 respectively. The 
yoke 13 prevents rotation of the mirror support 11 with respect to the base portion 12. 
This connection arrangement allows movement of the mirror support 11 with respect 
to the base portion 12 about two orthogonal axes. 

The mirror support 11 is designed to have a mirror backing plate attached to it. The 
mirror backing plate holds the mirror. The base portion 12 is designed to be fixed to 
mirror body housing such as the shell of a wing mirror. The mirror mounting 
assembly 10 shown in this embodiment is designed to be manually adjusted. 

In this embodiment, the links that extend between the mirror support 11 and base 
portion 12 comprise blades 17. Each of the blades 17 is of rectangular cross-section 
with a retaining ball 18 formed at one end. Each retaining ball 18 locates within a 
socket 19 on the mirror support 11. The blades 17 are retained on the mirror support 
11 and able to pivot with respect to it. 
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Each of the blades 17 locates within apertures 20 in the base portion 12. The 
apertures 20 have a generally rectangular cross-section which is similar in 
dimensions to the cross-section of blades 17. The longer edges of the apertures 20 
comprise a fixed wall 21 and a moveable wall 22 respectively. The fixed and 
moveable walls 21 and 22 each have a ridge 23 which provide the point of contact 
between the fixed and moveable walls 21 and 22 and the blades 17. 

The movable walls 22 are integrally moulded with the base portion 12 and are 
connected thereto by a hinge line 24 that enables each of the moveable walls 22 to 
rotate about the hinge line 24. A compression spring 25 is located between the 
moveable walls 22 and acts to push the moveable walls 22 towards the fixed walls 21. 
The compression spring 25 applies the required force to the friction blades 17 via the 
moveable walls 22 when they are located within the apertures 20. 

Preferably, the base portion 12 and the blades 17 are moulded from different 
polymeric materials. This prevents binding between the components which would 
occur if the same material were used. 

In this embodiment, the blades 17 are made from a glass field polyester or nylon 
material. The base portion 12 is manufactured from acetal. These materials, together 
with the force applied by the compression spring 25, will enable the ridges 23 to have 
sufficient grip on the surfaces of the blades 17 to restrain unwanted movement. 

In this first embodiment, a pair of blades 17 is used. Each of the blades 17 is 
positioned either side of the spigot 14 which provides an optimum rigidity for the 
mirror support 11. If the mirror support 11 is rotated about an axis passing through 
the spigot 14 which is parallel with the part line 3-3 shown in Figure 2, then both of 
the blades 17 will move either into or out of the apertures 20. If the mirror support 11 
is rotated about a second axis parallel to the first, then one blade 17 will move into its 
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aperture 20 and the other will move out of its aperture 20. The length of the blades 
17 are sufficient to cover the full range of movement of the mirror support 11. 

The compression spring 25 provides a convenient means for adjusting the gripping 
force applied to the blades 17. The compression spring can be matched to provide 
the required gripping force which will prevent unwanted movement while at the 
same time still enabling manual movement of the mirror support 11. 
Figure 4 shows a second embodiment of the invention. In this embodiment, a single 
blade 17 and corresponding aperture is used. 

In this embodiment, the aperture is formed by a frame member 28 that has two 
opposing halves 29 and 30. Held between the opposing halves 29 and 30 are semi- 
cylindrical gripping pads 31. The blade 17 is inserted between the gripping pads 31. 

The opposing halves 29 and 30 of the frame member 28 are connected by a pair of 
bands 33. The left side opposing half 29 is shown in dashed outline in Figure 4. This 
opposing half 29 is rotated towards the other opposing half 30 and are clipped 
together. In this embodiment, clip 34 locates over projection 35 so that the opposing 
halves 29 and 30 of the frame member 28 are held together. A clip member 34 and 
projection 35 are provided on either side of the frame member 28. This enables the 
opposing halves 29 and 30 to be held together prior to attachment within the base 
portion 12. 

Each of the opposing halves 29 and 30 are provided with an elongate semi-circular 
recess. The gripping pads 31 locate within these recesses. The gripping pads 31 are 
held in place once the opposing halves 29 and 30 of the frame member 28 are clipped 
together. 
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The base portion 12 has a circular aperture 37 within which the frame member 28 
locates. Each of the opposing halves 29 and 30 are provided with a flange 38 that each 
locate through the aperture 37 and extend over the upper surface of the base portion 
12. Location of the blade 17 between the gripping pads 31 holds the opposing halves 
29 and 30 apart and therefore prevent the frame member 28 disengaging from the 
aperture 37. 

A spring 39 is held in a compressed state between a wall 40 and the opposing half 30 
of the frame member 28. The other opposing half 29 of the frame member 28 abuts 
against a wall 41. This ensures that a compressive force is applied to the blade 17. 
This provides the necessary resistance to movement of the blade 17. As with the first 
embodiment, the compression spring can be matched to provide the required 
gripping force which will prevent unwanted movement while at the same time 
enabling movement of the mirror support 11. 

The invention provides a means which is component and easy to manufacture while 
not requiring close tolerances to ensure proper function of the mounting assembly 10. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A mirror mounting assembly having improved means for preventing 
unwanted movement of said mirror comprising: 

a mirror support for holding a mirror, 
a base portion, 

a pivoting joint between said mirror support and said base portion that allows 
said mirror support to pivot with respect to said base portion, 

a link extending between said mirror support and said base, a first end of said 
link held with respect to either said mirror support or said base portion, and 

an aperture in either said mirror support or said base into which the second 
end of said link locates, there being a tight sliding fit between said aperture and said 
link which allows said link to move through said aperture so that said mirror 
support may be adjusted with respect to said base, but which acts to prevent 
unwanted movement of said mirror support during normal use. 

2. A mirror mounting assembly according to claim 1 wherein said link is 
pivotally attached to said mirror support. 

3. A mirror mounting assembly according to claim 2 where said first end of said 
link comprises a ball, said mirror support further comprising a socket within which 
said ball locates. 

4. A mirror mounting assembly according to claim 1 wherein said aperture 
comprises a pair of walls, one of said walls being resiliency movable. 

5. A mirror mounting assembly according to claim 4 wherein said link comprises 
a flat elongate member. 

6. A mirror mounting assembly according to claim 5 wherein said link has a 
generally rectangular cross-section. 
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7. A mirror mounting assembly according to claim 4 further comprising a spring 
applying force to one of said walls. 

8. A mirror mounting assembly according to claim 1 wherein said aperture 
comprises a pair of walls where one of said walls is movable and further comprising 
a force means so that said wall is resiliency movable. 

9. A mirror mounting assembly according to claim 8 wherein said one wall is 
hinged to said base portion. 

10. A mirror mounting assembly according to claim 9 wherein said force means 
comprises a spring, 

11. A mirror mounting assembly according to claim 1 wherein said aperture 
comprises a pair of movable walls and further comprising a force means to allow 
resilient movement of said walls. 

12. A mirror mounting assembly according to claim 11 wherein said walls are 
held together by a frame where said frame is attachable to said base portion. 

13. A mirror mounting assembly according to claim 12 wherein said force means 
comprises a spring. 

14. A mirror mounting assembly according to any one of claims 8 or 11 wherein 
said link comprises a flat elongate member. 

15. A mirror mounting assembly according to claim 13 wherein said link has a 
generally rectangular shape. 
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16. A mirror mounting assembly having improved means for preventing 
unwanted movement of said mirror comprising: 

a mirror support for holding a mirror, 
a base portion, 

a pivoting joint between said mirror support and said base portion that allows 
said mirror support to pivot with respect to said base portion, 

a pair of links extending between said mirror support and said base, a first 
end of each said link held with respect to either said mirror support or said base 
portion, and 

a pair of apertures in either said mirror support or said base into which the 
second ends of said links locate, there being a tight sliding fit between said apertures 
and said links which allows said links to move through said apertures so that said 
mirror support may be adjusted with respect to said base, but which act to prevent 
unwanted movement of said mirror support during normal use. 

17. A mirror mounting assembly according to claim 16 wherein each said aperture 
comprises a pair of walls, one of said walls of each said aperture being movable and 
further comprising a force means applied to each said movable wall so that they are 
resiliently movable. 



18. A mirror mounting means according to claim 17 wherein said force means 
comprises a spring placed between said movable walls. 

19. A mirror mounting means according to claim 18 wherein said movable walls 
are hinged to said base portion. 

20. A mirror mounting means according to claim 17 wherein said links comprise 
flat elongate members with a generally rectangular cross-section. 
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21 . A mirror mounting means according to claim 17 wherein each said pair of 
walls is held together by a frame where said frame is attachable to said base portion. 

22. A mirror mounting means as hereinbefore described with reference to and as 
illustrated in the accompanying drawings. 
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